There is a lack of information regarding the use of herbicides in pineapple crop, so the aim was to evaluate the growth and initial development of 'Smooth Cayenne' and 'Pérola' pineapple seedlings under application of diuron, sulfentrazone and ametryn, isolated and associated, in post-planting. The experiments were conducted in a greenhouse and the treatments consisted on application of herbicides after planting. Crop injury, leaf length, dry leaf mass and total aerial part were evaluated. The initial growth and development of the 'Smooth Cayenne' pineapple seedlings were not negatively influenced by the application of diuron. The initial growth and development of pineapple seedlings 'Pérola' was not negatively influenced by the application of diuron and ametryn, isolated or associated.
Introduction
The presence of weeds is one of the main factors that may interfere on the development of pineapple (Ananas comosus) crop. Since the pineapple plants exhibit slow growth and shallow root system. Thus, ineffective weed control is a limiting factor in the pineapple crop yield (CATUNDA et al., 2005; CATUNDA et al., 2006; SRIPAORAYA et al., 2006) .
The herbicides application in the crop brings several benefits, such as more effective weed control in the planting lines, without damaging the root system, time flexibility on application, labor reduction, among others (MODEL et al., 2006; MATOS et al., 2009; . Despite this, the number of selective herbicides for pineapples and preformulated mixtures registered in Brazil is restricted with only four active ingredients (MELETTI et al., 2011; MINISTÉRIO DA AGRICULTURA, BRASIL, 2018; ALMEIDA, 2018) .
Among the herbicides recommended for use in pineapple, only three can be applied in post-planting in total area, however with restrictions on the stage of development of pineapple plants and the number of applications during a crop cycle (RODRIGUES; ALMEIDA, 2018) . It may be noted in this regard the herbicide diuron, which is a photosystem II inhibitor, presenting an efficiency in preemergence and early post to control both monocotyledons and eudicotyledons weeds (OLIVEIRA JÚNIOR, 2011) .
Among the cultivars most planted in Brazil, it can be highlighted 'Smooth Cayenne' and 'Pérola'. Thefirst one is also known as 'Hawaii', presents semi-cartilage, leaves without spines (except some found at the apical edge of the leaf edge), ovoid fruit weighing from 1.5 to 2.5 kg with orange yellow peel at the base when ripe, yellow flesh, rich in sugars (13-19 ºBrix) and higher acidity than other cultivars. The cultivar 'Pérola', also known as 'Pernambuco' presents medium size and erect growth, leaves with spines at the edges, conical fruit weighing 1.0 to 1.5 kg, with yellow peel when ripe, white, rich pulp in sugars (14-16 ºBrix) and low acid (CABRAL, 2003) .
It is clear the lack of information regarding the use of herbicides in the pineapple crop, especially for application in the postplanting. Thus, the aim of this study was to evaluate the growth and initial development of pineapple (A. comosus) seedlings 'Smooth Cayenne' and 'Pérola', under application of diuron, sulfentrazone and ametryn, isolated and in associations in post-planting.
Materials and Methods Design and experimental conditions
Two experiments were conducted in a greenhouse in Piracicaba, São Paulo state, Brazil (22°42'30.9"S 47°37'42.9"W). For the experiment I, it was used the cultivar 'Smooth Cayenne', and for the second, the 'Pérola' cultivar. These two cultivars were chosen because they are the most cultivated in Brazil (MATOS, 2012) .
A completely randomized design with four replications was used. The treatments were composed by application of diuron, sulfentrazone and ametryn, isolated and associated, at postplanting and the treatments are showed in Table  1 . ).
The experimental units consisted of pots with a volume of 8.0 dm 3 , filled with sandy soil, fertilized before planting. The planting was carried out on July 18, 2016, using one seedling per pot. The first application was performed at 25 days after planting (DAP) and the second one at 75 DAP.
The application was made through a CO 2 backpack sprayer, consisted of a four-nozzle boom fitted with four XR 110.015 flat-fan nozzles, calibrated to deliver a volume of 200 L ha -1 at a constant pressure of 2 bar.
Evaluations and data collection
Visual assessments of crop injury in pineapple plants were performed at 82, 96, 110, 124, 138, 152 and 175 DAP. Percentage notes were assigned to each experimental unit (0 for no injury, up to 100% for plant death), considering in this case the visible symptoms in the plants, according to their development (VELINI et al., 1995) .
Furthermore, at 96, 110, 124, 138, 152 and 175 DAP it was evaluated the leaf length. At 96 DAP, the fifth leaf was identified from the center, clockwise, and during the following evaluations this same leaf had its length measured through a graduated ruler expressing the results in centimeters.
At 175 DAP the aerial part was collected and oven-dried for 72 h at 65 ºC. Subsequently, the leaf dry mass was identified for the evaluations and the total dry mass of the aerial part of the plants was weighed in analytical scale, with precision of two decimal places, expressed in grams.
Statistical analysis
The data was analyzed according to Pimentel-Gomes and Garcia (2002) through analysis of variance (p < 0.05), and it was applied a Scott and Knott (1974) test for grouping means (p < 0.05).
Results

Crop injury
Crop injury on pineapple plants was observed in both cultivars due to herbicide application at post-planting. For the cultivar 'Smooth Cayenne' crop injury was observed especially in the treatments involving the application of sulfentrazone and ametryn (two applications), presenting higher percentages up to 175 DAP. The highest percentage was verified at 124 DAP (33.75%), for ametryn (two applications), which was higher than that observed for all other treatments (Table 2) .
For plants of the 'Pérola' cultivar more severe injury was observed for sulfentrazone, isolated or associated with diuron, always in two applications, presenting higher values than 60% at 96, 110 and 124 DAP. No differences were observed between the other treatments at 152 and 175 DAP (Table 3) .
It also highlights that diuron in one or two applications, did not differ from the control treatment (without application) in any of the crop injury evaluations for both cultivars. ). Single application for even number treatments. ²Two applications for these treatments. DAP (days after planting), C.V. (coefficient of variation). *Means followed by the same letter in the column do not differ from one another by Scott and Knott's (1974) ). Single application for even number treatments. ²Two applications for these treatments. DAP (days after planting), C.V. (coefficient of variation). *Means followed by the same letter in the column do not differ from one another by Scott and Knott's (1974) test (p < 0.05).
Growth and initial development
The analysis of variance of the data was conclusive for the leaf length variable, with regard to the 'Smooth Cayenne' cultivar pineapple plants (Table 4 ). There were no differences between treatments at all the evaluation dates. For the 'Pérola' cultivar, leaf length differences were verified at 110, 124 and 138 DAPin the treatments involving sulfentrazone, isolated or in tank mixture with diuron. When received two applications, it presented a lower leaf length than that observed for all other treatments. During the other dates no differences were observed between treatments (Table 5) . ). Single application for even number treatments. ²Two applications for these treatments. DAP (days after planting), C.V. (coefficient of variation). *Means followed by the same letter in the column do not differ from one another by Scott and Knott's (1974) test (p < 0.05).
ns non-significant, means of treatments do not differ each other (p < 0.05).
The diuron, in one or two applications, did not reduce the dry leaf mass of the 'Smooth Cayenne' plants in relation to the control treatment. As well as the treatments ametryn, diuron + sulfentrazone and diuron + ametryn, for single application, other treatments reduced leaf dry mass in comparison to the control treatment. For total dry mass ('Smooth Cayenne' cultivar), all herbicide treatments reduced values, except for diuron in one or two applications (Table 6) .
While for the 'Pérola' cultivar, the sulfentrazone, diuron + sulfentrazone and diuron + ametryn treatments, in two applications, reduced leaf dry mass of pineapple plants, among the other treatments no differences were observed. Sulfentrazone isolated or associated, for one or two applications, reduced the total dry mass of the aerial part. In the treatments without sulfentrazone, no reductions were verified (Table  6) . Table 6 . Dry mass (g) of leaf (DML) and dry mass (g) of shoot (DMS) of pineapple plants, 'Smooth Cayenne' and 'Pérola' cultivars, under ). Single application for even number treatments. ²Two applications for these treatments. C.V. (coefficient of variation). *Means followed by the same letter in the column do not differ from one another by Scott and Knott's (1974) test (p < 0.05).
Discussion
Diuron, in one or two applications, did not reduce any of the evaluated parameters on the two cultivars, that becomes it a potentially selective herbicide. Similarly, Maia et al. (2012) verified the selectivity of diuron in post-planting application in the cultivar 'Pérola'. As well as Cruz et al. (2015) did not verify reductions in plant height and dry mass of the aerial part for application in pre-planting of the cultivar 'Imperial'. On the other hand, Maciel et al. (2011) verified reductions in plant height and leaf dry mass of 'MD-II Gold' pineapple cultivar for the application of diuron in combination with ametryn or bromacil + ametryn.
During the present study, ametryn isolated or associated with diuron in one or two applications was potentially selective for 'Pérola' cultivar. However, for the cultivar 'Smooth Cayenne' it was not observed, and only the diuron was presented as more selective.
The application of ametryn in preplanting did not affect photosynthetic parameters of 'Imperial' cultivar (CRUZ et al. 2014) . As well as Cruz et al. (2015) did not observe reductions in variables related to the growth and development of 'Imperial' pineapple plants for the application of ametryn in preplanting. In the same study, sulfentrazone at 0, 200, 400 and 800 g a.i. ha -1 in pre-planting, reduced some parameters according to the rates' increase, such as height and dry mass of the aerial part.
In the present study the sulfentrazone was not potentially selective for the 'Smooth Cayenne' and 'Pérola' cultivars, in post-planting application. However, it should be noted that this herbicide is recommended for application in pineapple both in pre-planting or post-planting (directed spray) up to the dose of 700 g a.i. ha -1 (RODRIGUES; ALMEIDA, 2018) as well as observed by Sison (2000) , in which sulfentrazone (480 g a.i. ha -1 ), isolated or in combinations with diuron and bromacil, was selective for application in pre-planting of pineapple.
The few herbicide options registered in Brazil for post-planting application in pineapples in total area. Thus, noteworthy are the results thus obtained in the present study, in which diuron was potentially selective for one or two applications in post-planting of the cultivars 'Smooth Cayenne' and 'Pérola'. Also, ametryn was potentially selective in one or two postplanting applications of the cultivar 'Pérola', isolated or in combination with diuron.
Thus, the results indicate the potential use of diuron, for both cultivars, and ametryn for the cultivar 'Pérola' in weed control during postplanting. highlight the agronomic and economic efficacy of diuron for controlling weeds in pineapple crop, however, other management practices should be adopted for more effective control, such as the use of herbicides in pre-planting (SUWANARAK et al., 2000) , herbicides tank mixture (MURRAY; HOFFMAN, 2000) and consortium with other crops (MATOS et al., 2009 ).
Conclusions
The growth and initial development of 'Smooth Cayenne' pineapple seedlings were not negatively influenced by the post-planting application of diuron (2000 g ) and ametryn (1500 g a.i. ha -1 ), both isolated or associated.
